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ABSTRACT : PURPOSE; To enhance the efficiency of decision as to wliether a person in bed goes into 
sleep by detecting movement of the body of the person and the number of heartbeats 
using a piezoelectric element while the person is kept from contact with the element and 
not bound, and deciding according to the movement and the number of heartbeats 
whether the person goes into sleep. 

CONSTITUTION: At a body movement detecting means 2, an, output signal from a 
piezoelectric element 1 disposed on a mattress 17 Is filtered and then amplified, rectified 
and integrated. The exceeding of this integrated value V above a preset threshold value 
Vo is recognized as movement of the body of a person in bed and then time output level of 
a first comparmg circuit 7 is converted to its high state. Since the piezoeJectric element 1 is 
capable of detecting even a very small displacement of the human body resulting from the 
action of heartbeats, the output signal from the piezoelectric element 1 is passed through 
a second filter 9 by a heartbeat detecting means 8 and amplified, and heartbeats H are 
counted by a counting circuit H when the human body does not move but is at rest. When 
the output level of the first comparing circuit 7 is converted to its high state, a timer 13 
starts measuring action at a judging means 12 and measures the time required for the 
output level to come to its high state next, A first judging portion 14 judges the state of 
sleep of the person using the time T during which the human body does not move and the 
number H of heartbeats. 
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